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Supplemental Experimental Procedures

Identification of footprints
We have recently developed a new algorithm (DNase2TF) that efficiently identifies footprints in DHS sites from ultra-deep sequencing with higher sensitivity and specificity than existing methods (Myong-Hee Sung, Michael Guertin, Songjoon Baek, Gordon L. Hager, unpublished data). Previous 'digital genomic footprinting' programs that search for footprints have been applied to small-size genomes (Hesselberth et al., 2009) , and do not scale well to large genomes. Benchmark testing of our algorithm against the other available programs indicates a dramatic reduction (100-fold) of computation time afforded by our algorithm and improved detection accuracy.
Briefly, our program implements the following core steps. Given the DHS-seq data, the set of DNase I hypersensitive 'hotspots' is computed at a preset FDR threshold using the algorithm we published recently (Baek et al., 2012) . These regions are provided as input to the footprint detection algorithm. Within each 'hotspot', we adjust the raw (unnormalized) cut count profile for the dinucleotide bias estimated directly from the data, and perform the search for regions of user-defined lengths (typically 8 to 30 bps) that are relatively depleted of DNase I cleavage as follows: Initial seeds of footprint candidates are identified. For each candidate, the binomial z-score is computed, assessing the tag mappability-adjusted probability of observing the cut count within the candidate footprint region given the cut count in the surrounding region. Adjacent candidates are then merged if the z-score of the merged footprint improves over the zscores of the individual candidate regions. The iterative merging procedure stops if there is no further improvement of z-score. The final selection of footprints is based on FDR estimation from randomized cut data within the given hotspot.
Motif scanning of footprint and ChIP-seq regions
Footprints and ChIP-seq peaks were scanned for the presence of predicted binding sites for all investigated factors using JASPAR motifs (Mathelier et al., 2014; Sandelin et al., 2004) . Threshold determination for these JASPAR motifs (i.e. determination of the degree to which potential binding sites for different factors should resemble the described JASPAR motif to be called as a predicted binding site) was performed as follows. The percentage difference between true hits (those motif instances that fall within ChIP-seq peaks for those factors that bind to this motif) and false hits (those motif instances that fall within ChIP-seq peaks for transcription factors, which have not been shown to bind that motif) for all relevant motifs was calculated using different thresholds. The threshold where the difference between true hits and false hits was maximal was used for scanning the footprint and ChIP-seq regions to define predicted binding sites.
Re-ChIP
Sequential ChIP (Re-ChIP) was performed as described in Siersbaek et al. 2014 , this issue of Cell Reports, using antibodies against C/EBPβ (C-19, sc-150, Santa Cruz) and ATF7 (S-15, sc-19764, Santa Cruz) .
